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Abstract

Mobile edge computing (MEC) is a new networking paradigm that
organizes resources in multiple layers to provide high quality services. The
resources and services provided in each layer are different regarding the
quality, speed, and power. Selecting the most optimal resource among the
many resources provided in the edge, fog, and cloud layers for the services
requested by the network users under various Quality-of-Service (QoS)
restrictions is one of the essential challenges in these networks, which is
named Service Placement Problem (SPP). An optimal resource placement
algorithm can significantly increase the satisfaction of users and service
providers and enhance the overall productivity of the entire system by
optimizing communications and reducing service times. Consequently, a
new framework called EMLJSA is provided in this paper to solve service
placement and resource allocation in four-layer MEC environments. In the
EMLJSA, an improved version of Jellyfish Search algorithm (JS) is
introduced, in which the basic equations are rectified. Also, a variant of the
mutation operator and a chaotic neighborhood search mechanism have
been utilized in order to enhance exploration, exploitation, and local
departure capabilities. In the next step, twelve four-layer MEC networks are
designed to evaluate the effectiveness of the contributions and the proposed
algorithm. Finally, the results of the proposed algorithm are compared with
seven state-of-the-art methods numerically and visually. The experimental
results demonstrate the effectiveness of the innovations and the superiority
of the proposed method over the existing methods.

d :10.22034/ABMIR.2025.22356.1071

E-ISSN: 2821-2037 /© 2025. Published by Yazd University This is an open access article under

the CC BY 4.0 License (https://creativecommons.org/licenses/by/4.0/).

Ot

A Service Placement and Resource Allocation Method based on an Enhanced

Jellyfish Search Algorithm for Four-layer Mobile Edge Computing Environ



https://portal.issn.org/resource/ISSN/%E2%80%AA2821-2037

